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JInHenHble NpoCTpaHCTBa

Onpedesaerue. ITyctb K — moae (ero sneMeHTEI MBI 6YAE€M Ha3BIBATH YUCAAME UAK
CKaasipaMu), a V — MHOXXeCTBO (€ro SAeMEHTHI Ha30BEM BeKTopaMmu). [IycTb ompe-
AENEHO CAOXKEHNE BEKTOPOB M YMHOXKEHWE BEKTOpPA Ha YUCAO (B 00GeMX OIeparusix
oAy YaeTcs: BeKTop). HazoBéM V AuHEeHHEIM (MAM BEKTOPHBIM) IPOCTPAHCTBOM HAap,
K, €eCAM BEITOAHSIIOTCSI CAEAYIONINE CBOMCTBA: CAOYKEHHUE aCCOIMATABHO, KOMMYTATHB-
HO, CYLIECTBYET HOAL-BEKTOP U AASI AIODOI'O BEKTOPA CYIIECTBYET IPOTUBOIONOKHBIHA
BEKTOD, & TaK’XK€ CBOMCTBA YMHOXKEHUSI HA UUCAO:

L a(Bv) = («p)v;

2. (ax+pB)v=ov+ Pv;
3. a(v+w) =av+ oaw;
4. 1.-v=w.

[IPUMEPHI.

MHO>XeCcTBO BEKTOPOB Ha IIAOCKOCTY UAM B IIPOCTPAHCTBE.
MHO>XeCTBO CTPOK AAMHBI N, 3alIOAHEHHEBIX dAEMeHTaMU IoAsd K.
MHO>XeCTBO MHOTOYAEHOB CTEIIEHU HE BBIIIE M.

MHO>XeCcTBO AMHEXHBIX YPaBHEHUY OT M IIEPEMEHHBIX.

Muo>xecTBo pemteruiz OCAY.

S ol W b=

Yncaa Bupa a+bv/2, rae a,b € Q — auneitsoe mpocrpascTso Haa, Q. (IIpumepos
IIOAODHOI'O POAA MOKHO IIPUAYMATD EINE MHOXXECTBO. )

Onpedenerue. \uHEHHON KOMOUHAIIIER BEKTOPOB V1, V2, . . .,V Ha3bIBAETCSA Al0Das
CyMMa X1Vi + XpV2 + * -+ + X Vk, TAE ¢ — YUCAA.

Onpedenerue. CucreMa BEKTOPOB Vi, V), ..., Vi HA3LIBAETCI AUHEUHO HE3ABUCU-
MOU, ECAY UX AMHENHas1 KOMOMHAIIUSI paBHA HYAIO TOABKO B TOM CAydYae, KOTAQ BCE
KO3(PUIIUEHTEI ; PABHBI HYAIO.

1. CucTema BEKTOPOB AMHENHO HE3aBMCUMaA TOTAA M TOABKO TOTAQ, KOTAA HU OAWH
73 BEKTOPOB HEAB3sI BEIPA3UTH YePe3 OCTAABHEIE BEKTOPBL CUCTEMEI (T.€. OH HE SIBASI-
eTCsl AMHeRHOY KOMOMHAIe# OCTaABHEIX BEKTOPOB).

Onpedenerue. CucreMa BEKTOPOB Vi, V2, ..., Vy HA3LIBAETCSA nopotcoarouseti, ECAI
AI0D0# BEKTOP SIBASIETCSI HEKOTOPOU AMHENHON KOMOMHAIIMER 3TOM CUCTEMEI.
[IPUMEYAHUE. Aiobast mopcuCTeMa AMHENHO HE3aBUCUMOM CHUCTEMBI AMHEHHO He3a-
BucuMa. J\1oboe pacCHImpeHNe IIOPOKAAIOIIENR CUCTEMEI SIBASIETCST TIOPOSKAAIOIIEH.

Onpedenerue. CucTeMa BEKTOPOB HA3bIBAETCS 6A3UCOM, ECAU OHA AMHEWHO He3a-
BHCHMa ¥ IIOPOKAAOIIAS.

2. (Kpumepud 6asuca) CucreMa vi,Vy, ..., Vx SIBASIETCSI 6a3MCOM TOTAQ U TOABKO
TOrAQ, KOTAA AAS AIODOTO BEKTOpPA V CYIIECTBYET €AMHCTBEHHBIN Takoi Habop dmcen
K1y K2y eeey K, ITO V = X1V + XQV2 + -+ + X V.



3. EcAu ¥3 IOpPOKAQIOIIEN CHCTEMBI MCKAIOYUTH BEKTOP, KOTOPBINA BEIPAKAETCSI
Yyepe3 OCTaAbHEBIE, TO CHCTEMA OCTAHETCS IIOPOFKAAIOIIEHN.

4. VI3 A1060f KOHEYHO! IIOPO’KAAIOIIEN CHMCTEMBI MOXXHO MCKAIOYUTH HECKOABKO
(BO3MO>XHO, HOAB) BEKTOPOB TaK, YTOOHI OHa CTaaa Hasucom.

5. BEcam B AUHENHO HE3aBUCUMYIO CACTEMY BKAIOYUTDH €€ OAMH BEKTOP, HE BhIpa-
SKAIOIIIUICS Yepe3 BEKTOPBI 9TOM CUCTEMEI, TO CUCTEMA OCTAHETCH AMHENHO HE3aBUCU-
MOH.

6. Ecau B mpocTpaHCTBE CYIIeCTBYeT KOHEYHASI IIOPOKAAIOIIASI CUCTEMA, TO AIODOYIO
AVHENHO HE3ABUCUMYIO CUCTEMY MOXXHO AOIOAHUTL A0 Oasmca.

ITpumevarue. Ha camoM pene CyIIeCTBOBaHME KOHEUYHON IIOPOKAAIOIIEN CUCTEMEL
HeobsI3aTEABHO, HO OHO HECKOABKO VIIPOIIAET JKU3Hb.

7. B Aroboit AMHENHO He3aBUCUMOR cucTeMe He OOABIIE BEKTOPOB, YeM B AI0OOH
IIOPO>KAQIOIIEN CHCTEME.
Onpedenerue. Pa3sMepHOCTHIO IPOCTPAHCTBA HA3BIBAETCS YMCAO SAEMEHTOB B ba-
3uce (ecam 370 ducA0 KoHeuHO). Obo3zHagaercs: dimV.
VTak, MBI AOKA3aAM BaKHERIIYIO TEOPEMY.
Teopema.
1. B Ar0bBIX ABYX 6asmcax OAMHAKOBOE KOAMYECTBO BEKTOPOB.
2. Bcam dimV = n, To Arobast AMHEWHO He3aBUCUMAsI CUCTEMA, COAEpP Kalllasd N
BEKTOPOB, SIBAsIETCSI 6a3mcoM.
3. BEcam dimV = n, To Arobas nmopokparoniasi CUCTEMa, COAEPIKAIlasi N BEKTOPOB,
sIBAsIETCsT ba3mcoM.
4. BEcau dimV = n, To arobast AUHEHHO He3aBUCKMAsI CUCTEMA HE MOYKET COAEP>KATD
Hboaee N BEKTOPOB.
5. Ecar dimV = n, To Arobast TOPOKAQIOIASI CICTEMA HE MOJKET COAEPIKATH MEHEE

T BEKTOPOB.
[ns camocTosiITENbHOrO peLleHuns
8. V Anppess AnexkcamapoBuda 17 pereit. B MeAnyHKTe AeTeil B3BeCUAHM, HO pe-

3VABTATHI HE CKa3aAu. AHApe# ANEKCAHAPOBUY XOYET Y3HATH, KTO CKOABKO BECHUT.
AT 3TOrO OH MOXKET Ha3BaTb YUCAA K], K2, ..., X]7 (BCE YUCAA AOAYKHEL OBITH IIOAO-
JKUTEABHBI), & B MEALIYHKTE €My Ha30BYT PE3YAbTAT X1Vi + XyVa + « -« + &j7Vi7, TAE
Vi,...,V17 — Beca AeTel.

(a) B MeAIyHKTE OTBEYAIOT TOABKO HA IIECTHAALATH TAKUX BOIIPOCOB. J\OKa K-
Te, 94TO0 AHApPeH ANEKCAaHAPOBUY HE CMOJKET OIPEAEAUTDH, KTO CKOABKO BECHUT.

(b) OTryasiBruch, AHApPEN ANEKCAaHAPOBUY Y>K€ He XOUYET 3HATH BECA BCEX AE-
Tel, OH TOABKO XOYeT y3HATh, CKOABKO BeCUT J\€Hs. 3a KaKOe HaUMEHbIIlee KOAMYe-
CTBO BOIIPOCOB (BONIPOCHI KaK B IIPEABIAYIIEM IIYHKTE) OH CMOXKET CIPABUTHCS C STUM
3apanuem?

(c) Ha caepyromuii AeHb aHAAOTMYHBIE BOIPOCHI NPUIIEA 33AABATH UYNHOBHUK
Pocmupniorpebraazopa. O mpuayMman 18 Takux BOIPOCOB. AOKa>XUTE, YTO PE3YAb-
TaThl KAKOI'O-TO U3 HUX MOXXHO IIPEACKAa3aTh, ECAM 3HATh OTBETHI Ha OCTAaAbHEIE BO-
IIPOCHL.



